ABSTRACT: Documenting succession in forest canopy gaps provides insights into the ecological 21 processes governing the temporal dynamics of species within communities. We analyzed the 
INTRODUCTION
consequences of this specialization for its fine-scale spatiotemporal distribution in forest 108 ecosystems, have never been investigated.
109
In the Mediterranean basin, remaining primary vegetation covers less than 5% of its original extent of X. subpileatus results in preferential fruiting on Q. ilex, on the largest logs of this species and in 133 the oldest canopy gaps. We finally compared the temporal patterns of X. subpileatus fruiting with 134 those of ECM and saprobic fungal communities in the same gaps, using the dataset in Richard et al. 135 (2004). We predicted that the abundance and the richness of ECM and saprobic fruitbodies in gaps 136 decrease as gaps age, while X. subpileatus basidiomes show the opposite pattern. We aimed at 137 testing the role of canopy gaps, from their initiation until the very end of the process of succession,
138
in providing suitable habitat for highly specialized and rare organisms in forest ecosystems little 139 disturbed by humans.
140

MATERIAL AND METHODS
141
Study site
142
The study site is situated in the Fango forest (42°20′N; 8°49′E), in the northwestern part of the 143 island of Corsica (Fig. 2) . The Fango valley has been a Man and Biosphere (MAB) reserve since organic layer with a slightly acidic pH ranging from 5.7 to 6.4 and a C:N ratio ranging from 24 to 148 28 and, (ii) a poorly fissured rhyolitic bedrock (Richard et al. 2009 Rivoire 1992, 1994 ).
This study was carried out within a district of about 1 500 ha, named Perticato, extending from 90 wood and livestock (cows and goats) since 1827 (Panaïotis et al. 1995) . For this reason, the long- 
176
The residence time of tree stems on the ground, i.e. the dating of fall events, was estimated using (Table S1 and Fig. S1 ). As the results are consistent whether or not these gaps are taken into 185 account, we included these gaps in the final analysis presented here, and their age was set using the 
197
In addition, in all Q. ilex canopy gaps located in the permanent transect of 6 400 m 2 (Fig. 2c) , 
212
All collections were then subjected to molecular-genetic analyses. Briefly, DNA was extracted and 213 the internal transcribed spacer (ITS) locus was amplified from dried specimens as described by were assessed using the Bayesian posterior probabilities (BPP, as percentages) and the Shimodaira-
225
Hasegawa version of the approximate likelihood-ratio test (SH-aLRT), respectively.
226
Analysis of fruiting patterns in canopy gaps of the permanent transect
To compare the temporal dynamics of X. subpileatus occurrence with the general fruiting patterns were tested using Pearson correlation tests.
243
RESULTS
244
Taxonomic assignment of analyzed basidiomes 245 The phylogenetic analysis of our ITS sequence dataset indicates that, as currently defined,
246
Xylobolus is polyphyletic, with three distinct lineages nested within Stereaceae (marked by asterisks 247 in Fig. S2 was frequently observed in the vicinity of basidiomes (Fig. 1b) . Xylobolus subpileatus fruited in 279 gaps from 7-to 40-years old (mean: 23.5 ± 10.5; Fig. 3a ). Basidiomes were found in 11% of canopy 280 gaps less than 20 years old, whereas 67% of gaps ranging from 20 to 45 years old contained logs 281 colonized by this species. At the end of the wood-decaying process (40-year-old canopy gaps),
282
X subpileatus basidiomes were almost systematically present (84% of sampled logs). The fruiting 283 probability significantly increased with age of gaps, gaining 7% of its value per year of log 284 residence on the ground (P < 0.05 by one-way ANOVA; Table 2 ), and ranged from 18.5 to 83.4% in 285 7-and 40-year-old gaps, respectively (Fig. 3a) . Table S2 ). The log volume 7.00%) of the log surface (Table S2) .
296
In contrast, basidiomes of Stereum hirsutum were recorded in Q. ilex logs in 6/80 canopy gaps of 297 recent origin (mean: 8.3 ± 3.1 years; Fig. 3b ). By contrast with X. subpileatus, the probability of this tendency was not significant, probably owing to the low number of records of this species 300 (Table 2) .
301
Dynamics of abundance and diversity of ectomycorrhizal and saprobic basidiomes 302 within gaps
303
In our analysis, the abundance of both ectomycorrhizal and saprobic basidiomes (dataset: cf. 
311
Ectomycorrhizal species richness markedly decreased during gap ageing (Fig. 4b) . Relating to the 
DISCUSSION
320
In this study, we used a unique experimental design to characterize the ecology of Using the dating of canopy openings, we showed that the fruiting of X. subpileatus was tightly 324 correlated with the age of gaps, but not with the size and volume of logs laying on the ground.
325
Xylobolus subpileatus preferentially reproduces in closed canopy gaps 326 Our analysis of the temporal distribution of X. subpileatus basidiomes provided evidence of the 327 fruiting of X. subpileatus on late stages of decay of fallen logs. Fruitbodies were never detected on 328 logs within the seven years following treefall, and the probability of presence increased by 7% per 329 year of residence on the ground until the complete decaying of the substrate (Fig. 3a) . into that of ectomycorrhizal communities in Mediterranean ecosystems.
375
Implications for the conservation of fungal diversity
376
In the present study, we compared the temporal fruiting pattern of X. subpileatus to (i) that of the 377 related species Stereum hirsutum (Fig. 3) and (ii) those of the ECM and saprobic fruiting 378 communities of macromycetes in the same study site (Fig. 4 ; Richard et al. 2004 ).
379
We found evidence for contrasted requirements of X. subpileatus and S. hirsutum regarding the age 380 of canopy gaps enabling their fruiting. The two species never co-occurred on any wood logs 381 investigated here. However, our dataset does not provide evidence of strict niche segregation with 382 respect to gap age. Although S. hirsutum was not detected in gaps > 12 yrs old, X. subpileatus was 383 recorded to fruit in gaps as young as 7 years, allowing a 5-year-long overlap (Fig. 3) . The different 
415
One important implication of the present study is the demonstration that it is possible to accurately 416 date X. subpileatus fruiting with respect to the entire forest cycle. A fine-scale analysis of patch 417 dynamics (Panaïotis et al. 1997 (Panaïotis et al. , 1998 showed that oak individuals that created natural treefalls 
475
Dereeper, A., Guignon, V., Blanc, G., Audic, S., Buffet, S., Chevenet, F., Dufayard, J.-F., Guindon, S., Lefort, 476 Fig. 3a) . 
